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Introduction
Over the past three years, the world has faced one of the largest exoduses in recent history in the Syrian conflict that began in March 2011. One direct implication of this conflict is large-scale population displacement. Indeed, approximately 3 million Syrians have fled their country in search of a safe haven along the borders with the country's immediate neighbors, namely, Lebanon, Jordan, Turkey and Iraq.
1 Such a humanitarian crisis has prompted governments in these countries to receive and host refugees of different age groups, genders, religious affiliations and income levels. Lebanon and Jordan, which are currently hosting the majority of those refugees, have experienced substantial macroeconomic and social impacts as a result. Against this backdrop, this paper contributes to the migration and economics literature by examining the impact of refugee inflows on a neighboring country's economy by investigating the case of Syrian refugees in Jordan. We specifically study the effects of displacement on certain key labor market variables, such as unemployment rates, employment rates, and labor force participation.
According to the United Nations High Commissioner for Refugees (UNHCR) (2014), the number of Syrian refugees registered or awaiting registration in Jordan reached 604,868 in July 2014, representing approximately 10% of the Kingdom's population and 26% of total Syrian refugees in neighboring countries. The Jordanian government officially recognized the growing refugee crisis in 2012, when increased fighting in Syria forced an average of 1,000 refugees to cross the border each day. In response, the Zaatari refugee camp was set up in July 2012 in the northern part of the country. In July 2013, the number of refugees in the Zaatari camp was estimated to be 144,000, rendering it the second largest camp in the world and the fourth largest city in Jordan, according to data from the UNHCR.
UNHCR surveys (2013) indicate that not all
Syrian refugees reside in camps, as some are hosted by their relatives (mostly in cities close to the Syrian border). Others rent apartments at low prices, whereas few have benefited from donated housing. UNHCR data indicate that Amman has the largest population of urban refugees (32% of the total), followed by Irbid (29%) and Zarqa (10%). Furthermore, data from home visits undertaken by UNHCR and International Relief and Development (IRD) between 2011
1 According to Gomez et al. (2010) , approximately 75% of the world's refugees are displaced in neighboring countries that share land or maritime borders. Moreover, the largest percentage of forced refugees in the world is found in the Middle East and North Africa region. 2 It is noteworthy that a large number of Palestinians and Iraqis are also registered as refugees, making Jordan the highest ranked country in the world in terms of refugees per capita (Olwan and Shiyab, 2012) .
and 2013 indicate trends of high mobility among refugees, which renders it difficult to ensure traceability.
Given the disruptive nature of population displacements, assessing the impact of the influx of refugees into a certain country is imperative to understanding the changes, whether negative or positive, that the country on the receiving end can face, be they social, economic, demographic or political. The remainder of the paper is organized as follows. Section 2 describes the contextual setting. Section 3 presents the literature survey. Section 4 describes the data and the empirical methodology. Section 5 presents and discusses the empirical results. The final section presents brief concluding remarks.
Contextual Setting
This section provides an economic background on Jordan for the period 2011-2013 and describes the legal framework governing Syrian refugees in Jordan.
Economic Background (2011-2013)
Jordan is a small open economy located in the Middle East and North Africa (MENA) region; it is considered an upper middle income country, according to the World Bank. The Gross Domestic Product (GDP) was equal to US$ 33.68 billion (current value) in 2013. Jordan has faced a combination of economic challenges prior to the spillovers of the Syrian conflict and the influx of Syrian refugees into the country. Two main external shocks, the global financial crisis (2008/2009 ) and the turmoil that followed the Arab uprising in the region (2011), exacerbated the country's economic volatility. The Kingdom's economic challenges expanded after 2011, as it was forced to spend an additional US$ 2.5 billion per year to secure fuel and diesel from international markets at costly rates due to the steep reduction in supplies of less costly gas from Egypt, which was used to generate approximately 80% of the local electricity supply. The rise in international commodity prices and the use of expensive fuel products, as mentioned above, have led to the deterioration of Jordan's current account deficit, which reached 18% of GDP.
The steep influx of Syrian refugees into the country imposed an additional burden on the government in terms of public spending, especially on infrastructure needed to supply the additional demand for electricity, water and municipal services (approximately US$ 1.7 billion 4 with approximately 47% of the families who reported receiving income also reporting that children who had entered the workforce provided part or all of this income. In addition to agriculture, young boys who are acknowledged to be working are mainly employed in construction, the service industry, and retail, whereas young girls are more likely to be involved in domestic work and agriculture, which imposes additional concerns related to child labor and exploitation or abuse.
Legal framework governing Syrian refugees in Jordan
Jordan was long considered to be a destination for Syrian workers and workers from other neighboring countries such as Iraq and Egypt. The different crises that have occurred in the region over the past decade (i.e., the Iraq War in 2004 and the current Syrian conflict) brought a large number of refugees to Jordan. According to Olwan and Shiyab (2012) , Syrian refugees in Jordan are treated as foreign nationals and are subject to national laws that govern their entry, residence, and departure because Jordan does not have an explicit law to address issues related to refugees. Indeed, Jordan is not a signatory to the UN 1951 Geneva Convention that governs the situation of refugees, but it does treat all refugees under its Alien Law. Nevertheless, the country does collaborate with the UNHCR to help refugees under an agreement, and a memorandum of understanding (MOU) was signed between the two parties in 1997 and 2003 (Olwan and Shiyab, 2012) . Accordingly, Syrian refugees can enter Jordan without a visa or a residence permit.
Theoretically, refugees can remain in Jordan for only six months, in which case it is the responsibility of the UNHCR to find a resettlement country; 6 it is also the responsibility of the UNHCR to define the refugees' status in the absence of such a determination mechanism in Jordan. Despite these constraints, Syrian refugees in Jordan have access to public health services, their children can attend school for free, they are included in the food voucher program, and finally, they are eligible for the cash assistance program. Both Amman and Zarqa are located in the Central region.
[ Table 2 near here]
[ Figure 1 near here]
Related Literature
The economics literature on the effects of forced migration, particularly in host countries, is still relatively undeveloped. Forced migration flows occur because of a variety of causal factors, including, for example, persecution, natural and industrial disasters, environmental degradation, 6 war and conflict, ethnic discrimination, and human rights violations (Mason, 2000) . It has been shown that violence due to war and conflict has greater effects on the level of forced migration than any other factors, including economic problems or political instability (Schmeidl, 1997; Moore and Shellman, 2004) . There is ample evidence that governments are inclined to conduct indicative assessments to evaluate the economic and social burdens that these host countries have to shoulder due to the influx of refugees and the increase in hosting costs (Chatty and Marfleet, 2013) . This influx comes on the back of already hard-pressed public budgets and public services, which generally results in increased population, stunted economic growth, strained political structures, heightened tensions among host communities and environmental degradation, and increased crime and insecurity (Hein, 1993; Murdoch and Sandler, 2002; Whitaker, 2002; AlixGarcia and Saah, 2010; Reuveny et al., 2010; Gomez et al., 2010) . Ruiz and Vargas-Silva (2013) review the literature exploring the impact of forced migration, focusing on both forced migrants and host communities. Their paper concludes that the long-term impact of forced migration due to events related to World War II has been positive for many displaced groups. The reasons behind these positive outcomes include effective resettlement policies, increased future mobility for those who were displaced and faster transition to other sectors for agricultural workers. The authors observe that the long-term mobility of forced migrants is key in determining their long-term outcomes. However, the abovementioned finding is true for European countries. In the case of developing countries, the authors show that the consequences of forced migration lead to degenerate outcomes ranging from negative labor market outcomes to less income and less consumption smoothing. On the receiving end, i.e., the host communities, the findings are both negative and positive. In some cases, winners are identified, such as agricultural producers, who are able to take advantage of the cheaper labor force represented by forced migrants, and the increase in demand for products (and potential increase in prices). Losers include local workers who have lost their jobs due to the supply of cheaper labor following the influx of job-seeking refugees and more vulnerable hosts (children) who may face long-term health consequences.
The effects of refugees on labor market outcomes in host countries can be related to the wider literature estimating the impact of immigration on the host country's labor market.
Empirical studies conclude that immigrants exert a modest impact on labor market outcomes of 7 native-born workers (Friedberg and Hunt, 1995) . Specifically, empirical evidence shows that the effects on employment levels of natives are very low, whereas wages are negatively affected, but only slightly. For example, D 'Amuri et al. (2010) study the impact of immigrants on the western German labor market. They find that immigrants to Germany in the 1990s had modest effects on wages and employment levels of Germans. They also find that the new immigrants had no effect on the employment of natives; however, there was a negative impact on the employment of old immigrants. The authors conclude that there is close competition among immigrants but not between immigrants and natives. In contrast, Borjas (2003) finds strong results suggesting that immigrants to the US reduced the employment of natives. He shows that an increase of 10% in the influx of immigrants resulted in a decrease in the number of weeks worked by approximately 2% for native-born workers who had the same skills. More recently, Manacorda et al. (2012) find that, for the same education and skills group, immigration reduced the wages of previous immigrants but with a weak effect on the wages of native-born workers in the UK. They argue that these results appear to suggest that immigrants and native-born workers are imperfect substitutes in production. By the same token, Ottaviano and Peri (2012) also conclude that natives and immigrants are imperfect substitutes in the US. Specifically, they show that immigration had a positive impact on the wages of natives but that the effect was small.
However, there was a substantial negative effect on the wages of earlier immigrants. In his seminal work, Chiswick (1978 Chiswick ( , 1986 argues that refugees' lack of education and labor market experience creates problems in signaling their skills. Moreover, these workers are characterized as having lower motivation compared to economic migrants, as well as lower skills, which makes it difficult for them to perform highly on the labor market. They are thus less likely to have transferable skills in the labor market.
It has been documented that developing countries that host refugees for protracted periods experience long-term economic, social, political, and environmental effects (Gomez et al., 2010) . Baez (2011) notes that developing countries receiving a sudden and large number of refugees from neighboring countries may face the problem of overpopulation, which leads to higher competition for resources in the host country. De Groot (2010) mentions that neighboring countries suffering from the spillover effects of conflict are likely to host the bulk of refugees, which negatively influences economic growth through the destruction of productive labor.
According to De Groot (2010), refugees in neighboring countries are attracted to less-productive activities. Bah (2013) notes that refugees' flows urge the host country to provide more necessary public services, which leads to increased resource scarcity. However, refugees may positively influence the country's economic growth if they have a high level of human or physical capital or because of the increase in international aid flows to the host country. However, for Chambers (1986), refugees are likely to reduce the employment of locals by driving down wages and thus putting locals out of a source of income. Kondylis (2010) finds that displaced men and women from Bosnia and Herzegovina are less likely to be employed than those who stayed. It is worth mentioning that refugees forced to move due to wars and conflicts do not migrate in search of work opportunities. In other words, they are non-economic migrants, and their migration is pushdriven rather than pull-driven (Ruist, 2013) . Thus, there is less correlation between the influx of refugees and labor market outcomes in the host country.
In his literature review on migration in Africa, Lucas (2006) notes that approximately three-quarters of African refugees from Sub-Saharan Africa remained in the region. The paper shows that Djibouti, Zambia, Guinea, Ghana, and Tanzania are among the largest countries that received refugees in terms of their ratio to the population. He argues that the effects of refugees in these countries were also similar to those observed in developed economies. Arthur (1991) finds that the labor market in urban areas in Ghana did not absorb the rapid flows of refugees from other African countries, which resulted in a dramatic increase in the size of informal sectors and unskilled workers. By the same token, Zetter and Deikun (2010) note that refugees living in urban areas tend to increase competition with locals in the labor market, leading to conflict with the communities in destination countries such as Malawi. Maystadt and Verwimp (2014) find that forced refugees moving to Tanzania from Burundi (the neighboring country that witnessed the genocides of Burundi and Rwanda in 1994) provided cheap labor, resulting in an increased labor supply. Indeed, refugees helped small and medium firms find workers. Chaulia (2003) finds that the first wave of Burundi refugees to Tanzania had positive effects on the labor market by providing cheap workers in the agricultural sector. This could be explained by the government's policy to open the market without restrictions to integrate these refugees. The effects of forced migration on the labor market in host countries were also empirically examined in other economic regions. For example, Calderón and Ibañez (2009) show that internal forced migration in Colombia had a more important effect in the informal sector labor market than in 9 the formal sector. For example, they find that an increase in the stock of refugees by 10% causes wages to fall by 3%. They also find that the large flows of refugees had a negative impact on employment opportunities of particularly low-skilled workers.
In the case of Jordan and the challenges that the Kingdom has been facing since the onset of the conflict in Syria, a recent study conducted by Lozi (2013) investigates the effects of both Syrian and Iraqi refugees on Jordan. Using foreign direct investment and food pricing, the author concludes that the presence of refugees increased the food prices in Jordan. Moreover, the study indicates that refugees in Jordan have had an impact on the national budget (leading to an expansionary budget in 2012) due to the considerable increase in school enrollment, use of public hospitals for health care, and the upsurge in consumption of government-subsidized fuel and water. Moreover, Lozi (2013) concludes that the effects of refugees were overstated in terms of positive and negative effects, indicating that refugees could not be held accountable for most of the economic challenges in Jordan. Another study by Olwan and Shiyab (2012) seeks to qualitatively examine the social, economic, and legal conditions of the Syrian refugees hosted in the Kingdom. It also observes the role of the government in hosting Syrian refugees and providing immediate relief, highlighting the challenges that the Jordanian government faces as a result, especially in vital sectors such as healthcare, housing, education, as well as the need for cash assistance. Zetter (2012) considers that the concept of refugee burden has become widely used by governments and relief agencies. He concludes that governments tend to emphasize the adverse effects and costs of hosting refugees, but these effects, although undeniable and well documented, are only part of the story. He further argues that refugees can expand the productive capacity of the host economy by increasing consumption, which is measured as a percentage of the country's GDP. However, such results are more likely to materialize in the long run according to Zetter (2012) . elaborates that rural areas in Jordan were mostly affected by inflation, whereas the service sector in Amman (hotels, restaurants, etc.) benefited from the spending of Iraqi refugees.
Data and Empirical Methodology
Data
The data used for this study cover the three main governorates of Jordan (i.e., Amman, Irbid and Zarqa) that host the vast majority of registered Syrian refugees. The data are sourced from
Jordan's Department of Statistics, the Central Bank of Jordan, and the UNHCR. We retrieve the following variables: 1) the number of Syrian refugees in Jordan extracted from the UNHCR, 2) a variable for the economic activity measured by construction permits for housing units from the Central Bank of Jordan, and 3) labor market variables from Jordan's Department of Statistics.
The number of Syrian refugees in thousands (SYR) in Jordan, i.e., the stock of refugees recognized by the UNHCR, covers the period between January 2012 and December 2013, observed monthly, at the level of the three governorates (Amman, Irbid and Zarqa). Baez (2011) uses a similar variable when studying the impact of hosting refugees fleeing from the genocides of Burundi and Rwanda on human capital and health consequences of children in Tanzania. He argues that this variable helps to capture the variation in refugees intensity when examining their effects and implications. He also notes that forced refugees in most cases are due to wars and conflicts leading to a massive population shock. This allows to study the effects of this structural variation in the population on economic conditions in the host country. This stock variable does not take value zero during the most of period of the study since the arrival of refugees in the host country is not a one-time shock, i.e. it starts from the first cohort of registered refugees and continues as conflicts exist in the country of origin.
Economic activity (ECON) captured by the percentage change in the number of construction permits (in thousands of square meters) is used as a control variable for economic activity. This variable is also observed on a monthly basis, covering the period January 2012-December 2013, at the level of the three governorates. It is defined as the percentage change from the prior month. Mayer and Somerville (2000) note that construction of new buildings affects overall output directly and indirectly because the owners of the new buildings will consume other durable goods. Baumohl (2012) argues that a country's economic activity can be examined by looking at the volume of permits issued for construction.
Finally, labor market indicators (L) include three variables. First, employment rates (EMP) (in percentage) are defined as the employment to population ratio, i.e., the ratio of the total working age of the labor force to the total working age of the population in the country excluding all refugees. Second, the unemployment rate (UNEMP) (as a percentage) is defined as the share of the labor force that is without work but that is actively looking for work. [ Table 3 near here]
Empirical methodology
To examine the response of macroeconomic variables (ECON, L) to variations in the influx of Syrian refugees (SYR), we resort to the Vector Autoregressive (VAR) model. Sims (1980) notes that VAR models have the advantage of using the macroeconomic variables in order to 9 Labor market variables are drawn from the "Employment Survey" conducted by the Jordan's Department of Statistics. This survey provides data on the number of establishments and the number of workers in the public sector, in addition to various economic activities in the private sector. However, this survey excludes those working in the armed forces, public security, and civil defense. This survey is representative of the entire population of workers. Specifically, the survey collects data on workers from 1) all firms employing 50 people or more, 2) 50% of firms having 35-49 workers, 3) 20% of firms with 10-24 employees, and 4) 10% of firms employing 1-9 persons. 10 We also run the empirical investigation using the quarterly data for the labor market variables covering the period Q4:2007-Q4:2013. This allows us to obtain the same number of observations as the monthly data for Syrian refugees and construction permits. Even though the variables are observed at different frequencies, the results remain qualitatively similar.
characterize the joint dynamic behavior of the time-series without imposing strong restrictions to identify the estimated parameters. Even when some applications of the VAR estimates, such as the impulse response functions (IRFs), require identification restrictions, this is done in a more systemic way. In other words, the restrictions are imposed only on the dynamic relationships between a pair of variables that could be hidden in the standard econometrics models. In our paper, the application of the VAR model is in line with the literature examining the impact of immigration on macroeconomic indicators and economic conditions in the host country (see, for example, the recent work of Boubtane et al., 2013a Boubtane et al., , 2013b Damette and Fromentine, 2013) .
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These studies argue that there might be an endogenous relationship between the inflow of immigrants and the economic conditions and labor market in the host countries. This means that migrants may have an impact on the economic conditions in the host country, but also economic situations in the host country may have an influence on the flows of migrants. Thus, the VAR approach is an appropriate framework to address the potential endogeneity problem by considering the variables to be endogenous in the system. This helps to avoid making ad hoc assumptions about the variables of the system (Marr and Siklos, 1994) ; 1, , denotes the independent and identically distributed disturbance terms of the VAR system. We can then represent equation (1) as a VAR system of equations through which Syrian refugees, economic activity, and labor market are considered endogenously:
where ,,    are the parameters to be estimated; i is the lag length; and the subscript t represents time.
Three VAR systems have thus been estimated. Each VAR has been labeled as follows:
VAR 1 (SYR, ECON, UNEM), VAR 2 (SYR, ECON, EMP) and VAR 3 (SYR, ECON, LFORCE).
Each VAR model allows for the measurement of Granger causality between the number of Syrian refugees, economic activity, and labor market in Jordan. It should be noted that the structures of these VARs are similar in terms of interpretation and order of variables. The only difference is that we use three different measures for labor market outcomes. Granger causality between the variables can be investigated through a joint Wald Chi-square test applied to the coefficients associated with the lagged variables in one equation. Table 4 presents the testable relationship in each VAR model, where the general null hypothesis is the absence of a causal relationship between the variables. In each case, a rejection of the null implies the existence of a Granger causality relationship.
[ Table 4 near here]
The VAR system can be transformed into a moving average representation to examine the system's response to a shock in the number of Syrian refugees as follows: This ordering is selected because the Syrian refugee variable (i.e., the first variable) is the only variable with a potential instantaneous impact on economic activity and the labor market variables. Thus, the two market variables (ECON and L) are ranked as depending on the immediate impact of SYR causing ECON and L to be ranked below SYR. The ranking between ECON and L is indeed motivated by the fact that ECON has a more general impact on the total output than L does and can be observed as a variable related to the country's overall economic activity. Specifically, this ordering indicates that the Syrian refugee variable affects all other variables instantaneously, but economic activity (i.e., the second variable) and labor market (i.e., the third variable) may have an immediate impact on the last n−2 components of t X but not on the first component. It is worth mentioning that Syrian refugees come to Jordan because of conflict and war in Syria, not because of the economic conditions in Jordan. Thus, it is likely that the impact of Syrian refugees on economic activity and the labor market is more immediate than the reverse.
Empirical Results
Our first objective before estimating the VAR models is to investigate the stationarity properties of the time-series data used to determine the order of integration. This is important to ensure that we obtain unbiased results from the Granger causality tests. To examine the stationarity properties of the variables, we run the Augmented Dickey-Fuller (ADF) test (1981) (2003); and the ADF-Fisher test proposed by Maddala and Wu (1999) . The null hypothesis for these tests is the presence of nonstationarity, i.e., the existence of a unit root. If some or all of the variables in the model are nonstationary, hypothesis testing and the confidence intervals will be unreliable. Table 5 [ Table 5 near here]
The VAR lag lengths are chosen optimally to pass the residual tests of no serial correlation, normality, and no heteroscedasticity to ensure that the estimation is robust. For this purpose, the Breusch-Godfrey Lagrange multiplier test (LM test) is used for serial correlation, multivariate extensions of the Jarque-Bera test for detecting normality, and the White test for heteroscedasticity. The null hypotheses for these tests indicate, respectively, that the residuals are not serially correlated, are normal, and are not heteroscedastic. The null hypothesis is rejected at the 5% significance level or lower. The results, shown in Table 6 , indicate that the residuals for VARs 1, 2 and 3 are neither serially correlated nor heteroscedastic. However, normality, using Cholesky decomposition, cannot be confirmed for VAR 2 and VAR 3 . The optimal lag length for VAR 1 and VAR 2 is 5, and for VAR 3 , the optimal lag length is 4. Based on the results of these tests, we proceed with VARs 1, 2 and 3 using Cholesky orderings.
[ Table 6 near here] Next, the Granger causality tests and impulse response functions are examined for the three VARs in levels. Table 7 12 It is also possible that Syrian refugees are attracted and forced to participate in informal employment because in the formal sector it is very difficult to obtain work permits. Additionally, in the informal sector, refugees provide cheap labor in sectors such as agriculture, construction, housekeeping, and catering, thereby mainly affecting the wages of nonskilled workers (Maystadt and Verwimp, 2014) . Alternatively, temporary refugees in developing countries are generally located in low-income and fragile border regions and camps with tight movement restrictions in the countries neighboring their country of origin, as in the case of
Jordan. This may result in restraining access to local labor market (Gomez et al., 2010) . Finally, it is possible that Syrian refugees have low skills that are not suitable for the jobs available in neighboring countries (see, for the example, the Colombian case discussed in Calderón et al., 2011) .
[ Table 7 near here]
To examine the response of macroeconomic variables to positive or negative shocks in the influx of Syrian refugees, we run the impulse response functions. The middle lines in the figures represent the impulse response functions, whereas the bands represent for the 95% confidence intervals for the IRFs. Thus, when the horizontal line falls within the confidence interval, then the null hypothesis indicating that there is no effect of Syrian refugees on labor market variables cannot be rejected. Including the horizontal line for the particular time period is interpreted as evidence of the absence of statistical significance. Figure 2 shows the results for the VAR 1 (unemployment rate) system. The results show that the response of unemployment to a shock in the influx Syrian refugees is not statistically significant, i.e., we fail to reject the null hypothesis that there is no effect of Syrian refugees on unemployment. Additionally, the results indicate that the economic variable (construction permits) does not significantly affecting unemployment. We also find that there is no significant impact on construction permits to a shock in Syrian refugees. With respect to the VAR 2 (employment rate) system illustrated in Figure 3 , the results also show that there is no evidence of a significant impact on employment or construction permits in response to a shock in the Syrian refugee variable. A small positive and significant impact on employment is observed in response to a shock in economic proxy, i.e., in construction permits. However, the response dies out quickly and becomes statistically insignificant. This effect could be due to weak linkages between the employment rate and economic activity because a sizable fraction of the labor sector is in the informal sector, whereas the public sector is a major source of employment. Evidence obtained from the VAR 3 (labor force participation) system, as shown in Figure 4 
Validity checks
In this section, we first run the VAR model separately by governorate. Second, we use an alternative model based on the panel Vector Autoregressive model (PVAR). Tables 8, 9 , and 10 show the results for Amman, Irbid and Zarqa, respectively. Overall, the results are observed to be in conformity with those derived from the benchmark analysis, demonstrating that there are no effects running from Syrian refugees to the labor market in
Jordan. Interestingly, we find that there is a unidirectional causal relationship running from unemployment to Syrian refugees in Irbid and Zarqa, the closest governorates to Syrian borders.
In Amman, there is strong evidence that economic activity affects the flows of Syrian refugees, suggesting that refugees may prefer to be located in the capital city, which offers a higher possibility of finding a job than the governorates located on the border do.
[ Table 8 near here]
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[ Table 9 near here]
[ Table 10 near here]
Next, we run a panel VAR model proposed by Holtz-Eakin et al. (1988) . This model allows us to increase the number of observations spanning over a relatively short time period by pooling the time series data across the three governorates, which leads to higher power for the causality tests. This may solve the problem related to the short observation period because a long observation period for Syrian refugees is not currently available. An important advantage of the PVAR model is that is considers jointly cross-sectional and time series dependencies. Moreover, the PVAR model is considered to be superior to the pooled Ordinary Least Squares (OLS), fixed effects (FE), and random effects (RD) models because this model is not subject to the omitted bias problem found in those models (Love and Zicchino, 2006) . Instead, the PVAR model assumes that all variables are endogenous. Table 11 presents the PVAR estimation results. The table shows the results of VARs 1, 2 and 3. We find that the response of the labor market variables in each VAR specification to the flows of Syrian refugees is not statistically significant, again confirming the absence of a relationship between the influx of Syrian refugees and the Jordanian labor market.
[ Table 11 near here]
Conclusion
Understanding the effects of hosting refugees on the local economy is important with respect to implementing effective responses to humanitarian crises. This paper investigates the impact of Syrian refugees on the labor market in Jordan. The magnitude of the Syrian conflict implies a flow of forcibly displaced persons that is unprecedented in the region, with potentially longlasting spillover effects on neighboring countries that must be understood to inform international policies related to the conflict as well as to design strategies for the post-conflict situation.
Using data on employment rates, unemployment rates, and labor force participation, the VAR estimations that have been conducted show that Syrian refugees do not have a significant 20 impact on the labor market in Jordan. This main result holds against a set of robustness checks.
Specifically, the absence of a relationship between an influx of Syrian refugees and labor market outcomes in Jordan is also found when running the model by governorate and when using an alternative empirical specification based on a panel VAR model. Evidence from the impulse response functions suggests the possibility that employment and labor force participation rates exert negative and borderline effects on Syrian refugees, which may indicate that the host society is not creating employment opportunities for refugees.
Among alternative explanations to these results, one could include the possibility that i) host countries are taking additional measures to prohibit firms from hiring these refugees, ii)
refugees are forced to work in the informal sector, which does not require work permits, iii)
forced refugees are located in border regions and camps with tight movement restrictions, and iv)
refugees have low skills that are not suited to the jobs available in the host countries. The absence of evidence on the impact of Syrian refugees on the labor market in Jordan could also be related to the wide literature estimating the impact of immigration on the host country's labor market. Empirical studies conclude that immigrants exert a modest impact on labor market outcomes of native-born workers. Evidence from this literature suggests that immigrants and native-born workers indeed appear to be imperfect substitutes.
Constraints on data availability for all governorates of Jordan in addition to insufficient proxies for economic activity limited the testing to three governorates only (Amman, Irbid and Zarqa). However, these governorates represent the three largest cities in Amman, comprising 71.4% of the total population. Exposure to the influx of Syrian refugees is highest in Irbid (29% of urban refugees) because it is situated in the north, where the country shares common borders with war-torn Syria. Amman, the political and commercial capital, is home to the highest population and currently hosts the largest percentage of urban refugees (32%). These governorates thus characterize the forces that this paper seeks to capture.
Nonetheless, the gravity of the humanitarian crisis, and the negative socio-economic impact of such an alarming exodus, must not be underestimated. International aid to Jordan is still crucial in facing the increasing burdens of the presence of Syrian refugees in the Kingdom to address the additional demand for electricity, water, and public services. As more data become available, including detailed micro-level data, further studies must be conducted to have longer-21 term assessments of the employment conditions in Jordan, allowing for more variation across time and for some potential shocks over the period covered. By the same token, it would be interesting if future research examined employment outcomes by sector. One can argue that the labor market in Jordan is stratified by national origin (natives, immigrants, and refugees) and that an overall analysis of the labor market might suppress the relations that the refugee influx has in some specific sectors of the labor market, particularly those at the bottom of the labor structure.
Finally, it would be interesting for future research to examine the impact of Syrian refugees on the other neighboring countries, i.e., Lebanon, Turkey and Iraq. Tables   Table 1 Costs Response of LFORCE to LFORCE
